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IN THE CLAIMS: 

The text of all pending claims, (in 
and not entered claims are indicated with 
below show added text with u nderlining 
claim is indicated with one of (original), (< 
(previously presented), or (not entered) 



eluding withdrawn claims) is set forth below. Cancelled 
claim number and status only. The claims as listed 
nd deleted text with striKothrough . The status of each 
urgently amended), (cancelled), (withdrawn), (new), 



Please AMEND claims 1 and 38 in accordance with the following. 



1. (CURRENTLY AMENDED) A 
laser light on a disc by using a differencel between 
and a reference level, the difference 
disc is compared with the reference leva , 

generating a periodic synchronize tion 
controlling the power of the laser p (ode 

by: 

sampling the difference 
to producer sampled differences, 

calculating an average of 
after producing the sampled differences. 



nethod of controlling power of a laser diode emitting 

a level of the laser light reflected by the disc 
I detected after the laser light level reflected by the 
the method comprising: 
signal; and 

in synchronism with the synchronization signal 
between the level of the laser light and the reference level 



controlling the power leve 



result 



2-4. (CANCELLED) 



5. (ORIGINAL) The method of 
only memory (DVD-ROM), and the 
area of the DVD-ROM. 



6, (ORIGINAL) The method of 
only memory (DVD-ROM), and the 
the DVD-ROM. 



3 predetermined number of the sampled differences^ 
to produce an average compared result, and 
of the laser diode according to the average compared 



dbim 1 , wherein the disc is a digital versatile disc-read 
syncf ronization signal is a minor signal Indicating a minor 



dsim 



1 , wherein the disc is a digital versatile disc-read 
synchronization signal is a gap signal indicating a gap area of 



7. (ORIGINAL) The method of c aim 1 , wherein the disc is a digital versatile disc-random 
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access memory (DVD-RAM), and the 
signal required to drive the DVD-RAM by 



Serial No. 09/515,101 
synchronization signal is obtained by dividing a clock 



8. (ORIGINAL) The method of ck urn 7, further comprising varying the division ratio. 



9. (CANCELLED) 

10. (PREVIOUSLY PRESENTEd) 
signal Is obtained by dividing a clock sigr 



11. (ORIGINAL) The method of c aim 10, further comprising varying the division ratio. 



An apparatus for controlling a power of a laser diode 



oi itput 1 



12. (PREVIOUSLY PRESENTED) 
emitting laser light on a disc, comprising: 

a photo diode which receives the 
signal corresponding to a level of power 

a comparator which outputs an 
the photo diode compares the output vol|age 
decision signal which indicates which of he 

an up/down counter which up/do*|m 
the comparison result of the comparator 

a laser diode driver which control > 
count result of the up/down counter and 

an automatic power (APC) 
laser diode, the APC controller being intdrposed 
diode driver, the APC controller sampling 
latching an average of a predetermined 
with a periodic synchronization signal, ar 



i contrc ler 



1 3. (ORIGINAL) The apparatus 
predetermined enable interval, and the I 
up/down counter at an end of the enable 



a ratio. 



The method of claim 1, wherein the synchronization 
al required to drive the disc by a ratio. 



aser light reflected by the disc to generate a current 
)f the reflected laser light; 

voltage corresponding to the current signal from 
with a reference voltage and outputs a binary 
output voltage and the reference voltage is higher, 
counts the binary decision signal in accordance with 
o generate a count result; 

a level of the power of the laser diode according to the 



which controls an automatic power control of the 
between the up/down counter and the laser 
the counted result from the up/down counter and 
i lumber of the sampled counted results In synchronism 
d outputting the latch result to the laser diode driver. 



of 



claim 12, wherein the synchronization signal has a 
PC controller latches the counted result from the 
interval. 



14. (PREVIOUSLY PRESENTEt )) The apparatus of claim 13, wherein the APC 
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controller samples the counted result frorti the up/down counter during the enable interval. 



c 



1 5, (ORIGINAL) The apparatus 
read only memory (DVD-ROM), and the s 
mirror area of the DVD-ROM. 

16. (ORIGINAL) 7Tie apparatus i 
read only memory (DVD-ROM), and the 
area of the DVD-ROM. 



claim 12, wherein the disc is a digital versatile disc- 
Synchronization signal is a mirror signal indicating a 



claim 12, wherein the disc is a digital versatile disc- 
ynchronization signal is a gap signal indicating a gap 



cf 



17. (ORIGINAL) The apparatus 
random access memory (DVD-RAM), the 
clock signal required to drive the 



claim 12, wherein the disc is a digital versatile disc- 
apparatus further comprising a divider which divides a 
DVD-RAM by a ratio to generate the synchronization signal. 



1 8. (ORIGINAL) The apparatus c f claim 1 7, wherein the divider varies the division ratio. 



19. (ORIGINAL) The apparatus 
sampling control values designating the 
synchronization signal, and latches a 
values. 



20. (ORIGINAL) The apparatus 
random access memory (DVD-RAM), ttu 
clock signal required to drive the DVD 



22. (PREVIOUSLY PRESENTED) 
power further comprises controlling the pjower 
of the disc. 



23. (PREVIOUSLY PRESENTER)) 
power further comprises generating the 
sub automatic power control (APC) modi & 



c f claim 12, wherein the APC controller samples 
I tower level of the laser diode, in synchronism with the 
pre Jetermined number of the sampled sampling control 



cf 



RAM 



claim 19, wherein the disc is a digital versatile disc- 
apparatus further comprising a divider which divides a 
by a ratio to generate the synchronization signal. 



21 . (ORIGINAL) The apparatus < f claim 20, wherein the divider varies the division ratio. 



The method of claim 1 , wherein the controlling the 
of the laser diode only at non-effective data areas 



The method of claim 1 . wherein the controlling the 
ynchronization signal selectively in accordance with a 
, an average APC mode and a sub-average APC mode 
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for the disc. 

24. (ORIGINAL) The method of c 
adjusting the reference level 
mode for the disc. 



based 



i difTere ice 



i base d 



25. (PREVIOUSLY PRESENTER) 
emitting laser light on a disc by using a 
the disc and a reference level, the 
by the disc is compared with the referende 
generating a periodic synchronize tion 
controlling the power of the laser 

and 

adjusting the reference level 
mode for the disc, wherein the adjusting 

adjusting the reference level to a 

adjusting the reference level to a 
for lands of the disc, 

adjusting the reference level to a 
grooves of the disc, 

adjusting the reference level to a 
for the lands of the disc, and 

adjusting the reference level to a 
the grooves of the disc. 



A method of controlling power of a laser diode 
d|fference between a level of the laser light reflected by 
being detected after the laser light level reflected 
level, the method comprising: 
signal; 

iiode in synchronism with the synchronization signal; 



Serial No. 09/515,101 



laim 1, further comprising: 
upon a read mode, a record mode and an erase 



upon a read mode, a record mode and an erase 
)f the reference level comprises: 
irst value if the mode for the disc is the read mode, 
second value ff the mode for the disc Is the erase mode 

hird value if the mode for the disc is the erase mode for 

burth value if the mode for the disc is the record mode 

ifth value if the mode for the disc is the record mode for 



26. (PREVIOUSLY PRESENTER) The method of claim 1 , wherein the controlling the 
power further comprises: 

up/down counting according to th|* average compared result to determine a counted 

result; 

latching the counted result in accordance with the synchronization signal, to determine a 
latched power signal; and 

wherein the controlling the power 
compared result further comprises controlling 1 
the latched power signal. 



of the laser diode in accordance with the average 
the power of the laser diode in accordance with 
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27. (ORIGINAL) The method of c 
or gap signal or a clock signal required tc 



28. (PREVIOUSLY PRESENTEE 
emitting laser light on a disc by using a d 
the disc and a reference level, the differe ice 
by the disc is compared with the referenc e 
generating a periodic synchronization 
controlling the power of the laser 
wherein the controlling the power comprises 
comparing a level of the power oflthe 
up/down counting according to th 
latching the counted result in 
latched power signal; 
wherein: 

the controlling comprises 
latched power signal; and 

the up/down counting comprises 

up/down counting the counted reiutt 

up/down counting the counted result 
lands of the disc, 

up/down counting the counted 
grooves of the disc, 

up/down counting the counted 
lands of the disc, and 

up/down counting the counted 
grooves of the disc, and 

selectively using the first through 
counted result. 



29. (ORIGINAL) The method of 
multiplexing the second and third 
multiplexing the fourth and fifth 



Serial No. 09/515,101 

laim 26, wherein the synchronization signal is a mirror 
drive the disc divided by a ratio into a division signal. 



) A method of controlling power of a laser diode 
fference between a level of the laser light reflected by 
being detected after the laser light level reflected 
level, the method comprising: 
signal; and 

Jiode in synchronism with the synchronization signal, 

laser diode to the reference level; 
* compared result to determine a counted result; and 
accordance with the synchronization signal, to determine a 



control! ig the power of the laser diode in accordance with the 



to generate a first count in a read mode for the disc, 
to generate a second count in an erase mode of 



re! ult to generate a third count in the erase read mode for 



re; ;ult to generate a fourth count in a record mode of the 



re! ult to generate a fifth count in the record mode for the 



ifth counts as the counted value for the latching of the 



c laim 28, further comprising: 
counts to generate a first multiplexed signal; 
counts to generate a second multiplexed signal; and 



6 
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the latching of the counted result 
multiplexed signal and the second multip 
erase and record modes of the disc. 



Serial No. 09/515,101 
x>mprising selectively latching the first count, the first 
exed signal based upon a respective one of the read, 



30. (ORIGINAL) The method of 
comprises latching the counted result in 
divided by a ratio into a division signal. 



qlaim 29, wherein the latching of the counted result 
period of a mirror or gap signal or a clock signal 



laim 26, wherein the latching of the counted result 



31. (ORIGINAL) The method of c 
comprises: 

sampling the counted result; 

averaging a predetermined number of the sampled counted results to determine an 
average value; and 

latching the average value in accordance with the synchronization signal, to determine 
the latched power signal. 



32. (ORIGINAL) The method of c 
or gap signal or a clock signal divided by 



34. (ORIGINAL) The method of 
or gap signal or a clock signal divided 



by a 



35-37 (CANCELLED) 



laim 31, wherein the synchronization signal is a mirror 
a ratio into a division signal. 

laim 26, wherein the latching of the counted result 



33, (ORIGINAL) The method of c 
comprises: 

sampling the counted result; 

averaging the sampled counted results during enablement of the synchronization signal 
to determine an average value; and 

latching the average value in accordance with the synchronization signal, to determine 
the latched power signal. 



c laim 33, wherein the synchronization signal is a minor 
ratio into a division signal. 



38. (CURRENTLY AMENDED) / n apparatus for controlling a power of a laser diode 
emitting light on a disc, the apparatus co nprising: 
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Serial No. 09/515,101 
a laser driver which controls the fjower of the laser diode in accordance with a control 
signal; and 

a control circuit which generates fie control signal in synchronism with a periodic 
synchronization signal by: 

sampling the difference between the level of the laser light and the reference level 
to produce** sampled differences^ 

calculating an average of 
after producing the sampled differences. 



controlling the power leve 



predetermined number of the sampled differences^ 
to produce an average compared result^ and 
of the laser diode according to the average compared 



result. 



39. (ORIGINAL) The apparatus c 

a detector which detects the light 
level of the laser diode: 

power signal circuit which genera 
power level;; and 

an automatic power controller which 
synchronization signal, to generate the cJ>ntrol 



f claim 38, wherein the control circuit comprises: 
reflected from the disc, to generate a detected power 

:es a power signal in accordance with the detected 

latches the power signal in synchronism with the 
signal. 



40. (PREVIOUSLY PRESENTER) The apparatus of claim 39, wherein the power signal 
circuit comprises: 

a comparator which compares thA detected power level of the laser diode with a 
reference level; and 

an up/down counter which up/do4/n counts according to the output of the comparator to 
determine a counted result, wherein the Jaunted result Is input as the power signal to the 
automatic power controller. 



41. (ORIGINAL) The apparatus 
mirror signal, a gap signal or a dock sigrfal 
division signal. 



( f claim 40, wherein the synchronization signal is a 
required to drive the disc divided by a ratio into a 



42. (ORIGINAL) The apparatus 4f claim 40, wherein the power signal circuit further 
comprises: 

a reference value generator whic i adjusts the reference level based upon a read mode, 
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43, (PREVIOUSLY PRESENTER) 
emitting light on a disc, the apparatus 

a laser driver which controls the 
signal; and 

a control circuit which generates 
synchronization signal, the control circuit 

a detector which detects the light 
level of the laser diode; 

a power signal circuit which 
power level, the power signal circuit 

a comparator which compares 
reference level; and 

an up/down counter which up/d< 
determine a counted result, wherein the 
automatic power controller, and 

a reference value generator whicl i 
a record mode and an erase mode for 

an automatic power controller whfch 
synchronization signal, to generate the 

wherein, the reference value 

a first latch which adjusts the refe 
read mode, 

a second latch which adjusts the 
disc is the erase mode for lands of the 

a third latch which adjusts the 
the erase mode for grooves of the disc, 

a fourth latch which adjusts the 
the record mode for the lands of the disc, 

a fifth latch which adjusts the 
record mode for the grooves of the disc; 

a multiplexer which selectively 
whether a current mode is the erase or 



An apparatus controlling a power of a laser diode 
comprising: 

I >ower of the laser diode in accordance with a control 



he control signal in synchronism with a periodic 
comprising: 

reflected from the disc, to generate a detected power 



gene fctes a power signal in accordance with the detected 
com rising: 

ttn i detected power level of the laser diode with a 



Jotfm counts according to the output of the comparator to 
< ounted result is input as the power signal to the 



■ du c 
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adjusts the reference level based upon a read mode, 
disc; and 

latches the power signal in synchronism with the 
control signal; 
generator comprises: 

ence level to a first value ff the mode for the disc is the 



i eference level to a second value if the mode for the 
level to a third value if the mode for the disc is 



refe nence I 



re erence level to a fourth value if the mode for the disc is 



reference level to a fifth value if the mode for the disc Is the 
nd 



outputs the second through fifth values according to 

mode and whether a current track is the land or 



re:ord 
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groove; and 

the comparator comprises: 
a first comparator which compares 

the read mode, and 

a second comparator which 

level in the erase or record mode. 



Serial No. 09/515,101 



the first latched value and the detected power level in 



comf ares the second latched value and the detected power 



44. (ORIGINAL) The apparatus 
a microcomputer which supplies t 
the reference value, a second initial refer »nce 
reference value, a third initial reference v »!ue 
a fourth initial reference value to the four! i 
Initial reference value to the fifth latch for adjusting 



45. (PREVIOUSLY PRESENTED) 
emitting light on a disc, the apparatus cor i prising 

a laser driver which controls the 
signal; and 

a control circuit which generates 
synchronization signal, the control circuit 

a detector which detects the light 
level of the laser diode; 

a power signal circuit which 
power level, the power signal circuit comprising: 

a comparator which compares 
reference level; and 

an up/down counter which up/dow|i 
determine a counted result, wherein the 
automatic power controller; and 

an automatic power controller whidh 
synchronization signal, to generate the co 

wherein the up/down counter com wises: 

a first up/down counter which up/d 
in a read mode for the disc, 



claim 43, further comprising: 

first initial reference value to the first latch for adjusting 
value to the second latch for adjusting the 
to the third latch for adjusting the reference value, 
latch for adjusting the reference value, and a fifth 
the reference value. 



An apparatus for controlling a power of a laser diode 



p jwer of the laser diode in accordance with a control 

t le control signal in synchronism with a periodic 
comprising: 

eflected from the disc, to generate a detected power 

gener ates a power signal in accordance with the detected 
>mf rising: 

the| detected power level of the laser diode with a 

counts according to the output of the comparator to 
counted result is input as the power signal to the 

latches the power signal in synchronism with the 
itrol signal; 
irises: 

awn counts the counted result to generate a first count 



10 
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a second up/down counter which 
second count in an erase mode of 

a third up/down counter which 
count In the erase read mode for groove 

a fourth up/down counter which 
count In a record mode of the lands of th 

a fifth up/down counter which 
in tfie record mode for the grooves of 

the automatic power 
counted value for the latching of the oour 



Serial No. 09/515,101 
up/down counts the counted result to generate a 
lands lof the disc, 

upfdown counts the counted result to generate a third 
of the disc, 

ub/down counts the counted result to generate a fourth 
5 disc, and 

up/ lown counts the counted result to generate a fifth count 
the disc; and 

controller selectively uses the first through fifth counts as the 
ted result 



47. (ORIGINAL) The apparatus o 
mirror signal, a gap signal or a clock signal 
signal. 



48. (ORIGINAL) The apparatus o 
latches the counted result in a period of a 
into a division signal. 



49. (ORIGINAL) The apparatus o 
samples the counted result, averages a 
to determine an average value, and latches 
synchronization signal, to determine the 



46. (ORIGINAL) The apparatus cjf claim 45, wherein the power signal circuit further 
comprises: 

a first multiplexer which multiplexes the second and third counts to generate a first 
multiplexed signal; and 

a second multiplexer which muftip|exes the fourth and fifth counts to generate a second 
multiplexed signal; 

wherein the automatic power controller selectively I 
multiplexed signal and the second multipl 
erase and record modes of the disc. 



latches the first count, the first 
xed signal based upon a respective one of the read, 



claim 46, wherein the synchronization signal is a 
to drive the disc divided by a ratio into a division 



claim 40, wherein the automatic power controller 
mirror or gap signal or a clock signal divided by a ratio 



claim 40, wherein the automatic power controller 
p edetermined number of the sampled counted results 

the average value in accordance with the 
control signal. 



11 
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50. (ORIGINAL) The apparatus 
mirror or gap signal or a clock signal dlvi 
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1 >f claim 49, wherein the synchronization signal is a 
Jed by a ratio into a division signal. 



51 . (ORIGINAL) The apparatus 
samples the counted result, averages 
synchronization signal to determine an 
accordance with the synchronization 



<if< 



tho 



claim 40, wherein the automatic power controller 
sampled counted results during enablement of the 
average value, and latches the average value in 
, to determine the control signal. 



sigr al 



52. (PREVIOUSLY PRESENTER) 
synchronization signal Is a mirror or gap 
signal. 

53-55 (CANCELLED) 



56. (PREVIOUSLY PRESENTED ) 
emitting light on a disc, the apparatus 

a laser driver which controls the 
signal; and 

a control circuit which generates 
synchronization signal, wherein the control 

a detector which detects the light 
. level of the laser diode, 

a power signal circuit which 
power level wherein the power signal circuit 

a comparator which compares the 
reference level, wherein the comparator 

a first comparator which compares 
the read mode, and 

a second comparator which 
level in the erase or record mode, 

an up/down counter which up/dowi 
determine a counted result, wherein the 
automatic power controller, the up/down 

a first up/down counter which up/dfcwn 



The apparatus of claim 51 , wherein the 
;ignal or a clock signal divided by a ratio into a division 



An apparatus for controlling a power of a laser diode 
comprising: 

p wer of the laser diode in accordance with a control 

tie control signal in synchronism with a periodic 

circuit comprises: 
i ^fleeted from the disc, to generate a detected power 

generates a power signal in accordance with the detected 
comprises: 

detected power level of the laser diode with a 
comprises: 

the first latched value and the detected power level in 
comp; ires the second latched value and the detected power 



counts according to the output of the comparator to 
cAunted result is input as the power signal to an 
counter comprising: 

counts according to the output from the first 
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comparator to generate a first count in a read mode for the disc, 

a second up/down counter which up/down oounts according to the output from the 
second comparator to generate a secon< I count in an erase mode of lands of the disc, 

a third up/down counter which up down counts according to the output from the second 
comparator to generate a third count in tl le erase read mode for grooves of the disc, 

a fourth up/down counter which u a/down counts according to the output from the second 
comparator to generate a fourth count in a record mode of the lands of the disc, and 

a fifth fourth up/down counter whi * fourth up/down counts according to the output from 
the second comparator to generate a fiftt count in the record mode for the grooves of the disc; 
and 

a reference value generator whicl i adjusts the reference level based upon a read mode, 
a record mode and an erase mode for th< > disc wherein, wherein the reference value generator 
comprises: 

a first latch which adjusts the refe ence level to a first value if the mode for the disc is the 
read mode, 

a second latch which adjusts the j sference level to a second value if the mode for the 
disc is the erase mode for lands of the di< c, 

a third latch which adjusts the refe rence level to a third value If the mode for the disc is 
the erase mode for grooves of the disc, 

a fourth latch which adjusts the re erence level to a fourth value if the mode for the disc is 
the record mode for the lands of the disc, 

a fifth latch which adjusts the refei ence level to a fifth value if the mode for the disc is the 
record mode for the grooves of the disc, a nd 

a multiplexer which selectively out juts the second through fifth values according to 
whether a currant mode is the erase or re :ord mode and whether a current track is the land or 
groove, 

an automatic power controller whi< h latches the power signal in synchronism with the 
synchronization signal to generate the coi trol Signal, and 

is a mirror signal, a gap signal or a clock signal 
into a division signal, and the automatic power 
controller selectively uses the first througf* fifth counts as the counted value for the latching of 
the counted result 



wherein the synchronization signa 
required to drive the disc divided by a ratk 



57. (CANCELLED) 
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